Signaling via histamine receptors in cat duodenal smooth muscle cells.
Histamine produced concentration-dependent contractions in cat duodenal smooth muscle cells that were obtained by enzymatic digestion of smooth muscle with collagenase F. Pyrilamine, an H1 receptor antagonist, inhibited the contractile response while famotidine, an H2 receptor antagonist, augmented it. In cells with selectively preserved H1 receptors, produced by pretreatment with pyrilamine followed by inactivation of all unprotected receptors with N-ethylmaleimide, histamine-induced contraction was significantly augmented as compared with control cells. Pertussis toxin (PTX) had no effect on contraction, suggesting that the H1 receptor is coupled to a PTX-insensitive G protein. Gi2, Gi3, Go, Gs, and Gq subunits were present in cat duodenum, and histamine-induced contraction was inhibited by Gq antibody after cell permeabilization. Neomycin, a PLC inhibitor, inhibited the histamine-induced cell contraction, but not rhoCMB, a PLD inhibitor, or DEDA, a PLA2 inhibitor. Heparin, an IP3 receptor inhibitor, inhibited contraction whereas chelerythrine, a PKC inhibitor, had no effect. We conclude that histamine-induced contraction in cat duodenal smooth muscle cells is mediated by H1 receptors coupled to a PTX-insensitive Gq protein and results in activation of phosphatidylinositol-specific phospholipase C (PI-PLC).